consider the statistical evidence which had been collected about the manufacture and use of the dyestuff intermediates aniline, benzidine, anaphthylamine, and ,-naphthylamine, and their relation to occupational tumours of the urinary bladder. It was concluded that aniline manufacture and use were probably not a cause of the disease, but that certain aniline workers who were employed in the manufacture of magenta (fuchsine) might be in some danger of developing occupational bladder tumours. At the same time it was suggested that the manufacture of auramine might also be a source of danger, and arrangements were made for a more detailed investigation of the occurrence of bladder tumours in workmen exposed to the manufacture of magenta, in which process aniline is necessarily used, and the manufacture of auramine, where aniline is not used.
This investigation, being part of the A.B.C.M. Papilloma Research Scheme (Association of British Chemical Manufacturers, 1953) , was of necessity confined to the same firms as had hitherto been investigated and the data relate only to the manufacture of magenta and auramine. These substances differ from the other substances so far studied in that they are finished dyes, and will be used by a different industry from that being investigated. Thus the conclusions to be drawn from the results presented below do not mean that the finished products magenta and auramine are necessarily causal agents; the data in this study do not enable this point to be elucidated. No investigation of the industry using these substances has been made. This paper is intended to be complementary to Part I. The limitations of the statistical analysis discussed therein remain valid, the sources of information are the same, and any special terms previously defined are used with the same meaning.
Historical
It is perhaps a fruitless speculation to attempt to assess the true aetiological role of aniline in the cases attributed to this substance in the earlier literature, since frequently no clear distinction was made between aniline contacts and magenta contacts, and a review of the literature on impurities in industrial aniline used in earlier times (Walpole, Williams, and Roberts, 1952) reported the presence of a-and ,-naphthylamine and 4-aminodiphenyl in the material. Subsequently 4-aminodiphenyl has been shown to produce bladder tumours in dogs following the oral administration of the material (Walpole and others, 1954 recorded as also having had contact with benzidine, oc-or 3-naphthylamine. As before, men who had started work before 1910 with the firm submitting the nominal roll were rejected. As will be seen later, two men who subsequently developed bladder tumour were properly placed on the nominal roll since they started work with the firm after 1910, but the investigation of their history showed that they had previous experience elsewhere with auramine and magenta manufacture, though no contact with the naphthylamines or benzidine. They were therefore allowed to remain on the nominal roll, but the extra experience was added to the induction and exposure times. One case of a bladder tumour was encountered where the lapse of time from first starting work in the manufacture of auramine to developing a tumour was three months. By definition this man did not meet the minimum requirement of six months' employment in the industry to be included on the nominal roll, and, since some might * Those firms taking part in the investigation which manufacture aniline, benzidine, oc-naphthylamine or ,3-naphthylamine (see Part I).
argue that it is highly unlikely that such a tumour was occupational, it has been thought advisable to omit the case from all the statistical procedures. This does not mean that the authors absolutely reject the possibility that the case was in fact occupational.
After the nominal rolls submitted had been scrutinized in this way, it was possible to divide them into the following exposure classes: (a) those men who had had contact with aniline but not with magenta, auramine, benzidine, a-or pnaphthylamine. The contact might have been in manufacture or use; (b) those men who had manufactured magenta, but who had not come into contact with auramine, benzidine, a-or 3-naphthylamine; (c) those men who had manufactured auramine, but who had not manufactured magenta or come into contact with benzidine, cx-or 3-naphthylamine; (d) a small group of men who had manufactured both auramine and magenta, but who had not come into contact with benzidine, cx-or P-naphthylamine.
The nominal roll for each exposure class was then set out as described in Part I and the expected number of death certificates at the mean rate for males in England and Wales computed by the comparative composite cohort analysis method described by Case (1953a, b) It is also concluded that, despite the small groups available for study, there is good statistical evidence to suggest that the manufacture of both auramine and magenta carries with it an occupational hazard of contracting bladder tumour. This does not mean that the finished products, auramine and magenta, are the causal agents, and this analysis cannot help to elucidate this point. The details of the cases found amongst the magenta and auramine cases are shown in Table 2 .
In Part I it was shown that both the age at death and the age at onset were earlier in the occupational cases than in the general population and it was suggested that this could be a useful criterion of an environmental hazard. The present series of magenta and auramine cases is too small to be examined class by class but when amalgamated can be analysed.
The most precise method available for estimating the distribution of the ages at death that would be expected if it were similar to that in the general population is to use the partial sums of the composite cohort analysis calculation already made for Analysis by Fisher's exact test, using the Xc technique (Fisher and Yates, 1948, Table VIII) , shows the shift in the age at death towards the younger ages to be statistically significant.
The expected age at onset cannot be evaluated in this way, since no tables of morbidity data exist. The best means available to form the required estimate is to use the data relating to Birmingham hospitals used in Part I, limiting the upper age to 65 to avoid retirement bias, and to use all observed cases, whether derived from the nominal roll or not. A 2 x 2 contingency table on this basis also appears in Table 3 , showing the observed and expected cases with an onset before the age of 50 and at 50 and over. (These lower figures are selected because of the survival time from onset to death.) A Xc analysis shows the lower age of onset to be statistically highly significant. It must therefore be concluded that the age at both onset and death in the occupational tumours of the bladder is lower than in the non-occupational cases.
The mean induction time of the 15 cases in the magenta and auramine classes shown in Table 2 (one of the 16 in the table is excluded) is 19-3 years with a standard deviation of 7-6 years. This does not differ significantly from the mean induction time (17-7, S.D. 7-2 years) found for the pooled data for benzidine, m-and 3-naphthylamine cases discussed in Part I. Summary New nominal rolls of men exposed to the manufacture of magenta (fuchsine) and auramine have been prepared, and the previous aniline nominal roll has been revised by the removal of men exposed to the manufacture of magenta or auramine. It has therefore been possible to reconsider the evidence relating to the risks of contracting occupational tumour of the bladder in workmen engaged in these processes.
No statistical evidence has been found to suggest that the manufacture or use of aniline in the British chemical industry between 1910 and 1952 has caused occupational tumours of the bladder. This analysis is not necessarily relevant to the observations of other authors in other countries or in earlier times on cases attributed to aniline.
The manufacture of auramine or magenta in the British chemical industry between the same dates appears to have a definite occupational hazard of causing tumour of the urinary bladder attached to it, a statistically significant excess in the number of deaths certified as being due to bladder tumour being found, and the age of onset and death from the disease in the cases found amongst these manufactures being earlier than in the general population.
This statistical analysis is not capable of determining the causal factor in this risk attached to the manufacture of magenta and auramine, and it should not be assumed that the finished products are necessarily dangerous. No studies on the use of the finished products have, however, been made.
We should again like to thank those firms which undertook the laborious task of compiling the nominal rolls, and also Professor F. Grundy for certain criticisms that led to the use of the partial sum of the composite cohort analysis being used to estimate the expected age distribution. Table 2 of that paper we find the number of men of a defined age group Z set out in accordance with the time when they started work. They are then observed for a period of years defined as X until the date of " assessment ", and an estimate of the total number of death certificates expected is found for that particular group of people from the product column (n x a x b) divided by 10,000. If, instead, we subdivide the period X into a series of convenient periods, X1, Xa, X3, etc., each of which now has a new mid-point, the original estimate nxaxb * . 10,000 can be regarded as the sum of the estimates for the period X1, X2, X3, ... etc., but each such estimate will refer to a different age group, viz., Z1, Z29 Z39 ... etc. This procedure is then employed throughout the whole calculation, and the contribution of each Z5, Z2, Z3.... etc., summated separately. From the grand total and these sub-totals, the proportionate distribution to each age group can be calculated. Computing may be minimized by considering the number of classes of Z that will be necessary; e.g., in Part I (Table 2a ) the number of observed cases available allowed the use of four such classes, whereas in Part II (Table 3 ) only two could be used.
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